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double atoms by the ordinary symbols of the elements with a bar drawn across them.
It was only the overpowering genius of Berzelius, and the quantity and accuracy of his work, which secured the dominancy of the dualistic system. That system was overthrown by the labours of many chemists, notably by Laurent and Gerhardt. Before considering some of the work of these men, I ask the student's attention to what was done by Dumas towards classifying and simplifying the expressions of composition and reactions, and more particularly to the uses he made of the generalization of Gay-Lussac concerning the combining volumes of elements and compounds.
As early as 1828, Dumas accepted the statement that equal volumes of gases contain equal numbers of particles. In a memoir published that year l he refers to Ampere's hypothesis,2 that the particles of simple gases divide into portions in chemical reactions; recognizes the great importance of determining the relative densities of elements and compounds in the state of gas; describes a method for measuring vapour-densities which has been much used since that time; and gives the results of his determinations of the relative densities of gaseous iodine, mercury, phosphorus trichloride, arseniuretted hydrogen, arsenic trichloride, silicon tetrachloride, hydrofluosilicic acid, boron trichloride, fluoboric acid, stannic chloride, and titanic chloride. Six years later, Dumas determined the vapour-densities of phosphorus, sulphur, and several other substances.3
In 1836 Dumas delivered a course of lectures on chemical philosophy.4 In the seventh lecture, which treats of the volumetric combinations of gases, and subjects allied thereto, Dumas applied the generalization, equal volumes equal numbers of atoms, to the volumetric combinations of hydrogen and chlorine to form hydrochloric acid, and nitrogen and oxygen to form nitric oxide, and showed that, if the generalization is accepted, the atoms of the four elements concerned must be cut into at least two
1 Annal. Chim. Phys. [21, 33, 337.
2 Ampere was forestalled by Avogadro (see pp. Ill, 112).
3 Annal Chim. Phys. [2], 49, 210;  50, 170 [1832].
4 Lemons sur la Philosophie chimique prof essees au College de France.    The quotations in the text are from the second edition, published in 1878.